and bacteriological viewpoints. A pelvis which has been made smaller or more contracted and systolic in type will also fill earlier and empty more rapidly on excretion urography and there will no longer be evidence of the progressive renal damage which was formerly apparent.
Urinary infection should be absent, and with it urinary symptoms, and these results should be permanent over a number of years. This high ideal is not always reached, and from a large hydronephrosis it is impossible to produce a normal kidney, but the result can still be classified as good if these criteria are fulfilled. The radiological and bacteriological findings give a good index of the clinical result, and except in a few cases where there is a transient dilatation the initial result usually remains permanent. For this reason cases operated upon up to December 1938 have been included in the series reported. The methods employed and results obtained are given in Table I Secondary nephrectomy: 5 = 9.2%.
Operative mortality: Nil.
The results have been classified as good, fair, or poor, according to the combined clinical, radiological, and bacteriological findings. Some overlapping of the groups is inevitable, but each case is included in the group which describes what was considered to be the main therapeutic measure employed. Nephropexy and partial decapsulation have been added in certain cases.
(1) DIVISION OF VESSELS The part played by so-called aberrant vessels in the production of hydronephrosis is still debatable. Whilst many American observers place it first on the list of causes (Stevens, 1930; Lubash and Madrid, 1937) , the tendency in this country has been to regard these vessels as secondary obstructive factors (Pannett, 1922; Winsbury White, 1925) . In this series vessels have only been divided which were producing obvious obstruction and were adherent to the pelvi-ureteric junction by surrounding fibrosis. In one case, a hydronephrosis with secondary stone formation, the pelvis was reduced in size by resection of its posterior part and the vessel divided (V.5).
In one case there was a return of pain with an attack of haematuria three years after operation; this lasted only a few days and has not been repeated up to four years and eight months; the radiological result was still satisfactory.
(2) MINOR PLASTIC OPERATIONS I have used this term to describe those operations in which the pelvi-ureteric junction is enlarged without complete separation of the ureter from the pelvis. Fenger's operation (1894) is the oldest and simplest and has been used in a series of four cases, but with the addition of a splint-nephrostomy catheter in the last three. (Riches, 1931) . rks :wing pyelotomy This case (F.2) is typical: Case repori.-Male aged 36. Attacks of pain in left loin two and a half years, with hiematuria and-frequency. Albuminuria discovered at life assurance examination; referred for two years. Operation, April 1933, fibrosis at pelvi-ureteric junction. Fenger's operation with splint-nephrostomy catheter for twelve days. Four years later no return of symptoms, no albuminuria; accepted as first-class life by same doctor and Company.
One case remained infected for several years, but the urine has now been sterilized by ammonium mandelate (F.4) .
This type of operation is suitable for the smaller hydronephroses, especially when associated with some stenosis of the pelvi-ureteric junction. I have used Foley's " Y plasty" in one case where there was stenosis following a major plastic operation, and the result promises to be satisfactory. Foley (1937) reported the results of twenty such operations with two deaths and sixteen good results; he found that the disappearance of the pelvic dilatation had not been all that could be desired in every case, and in the larger hydronephroses it would appear wise to reduce the size of the sac by resection if stagnation and infection are to be avoided. IPoor secretion and clubbed calyces on right; B. Pyelogram confirms hydronephrosis Grade 3; C. Excretion urogram, fifteen-minute film, three years eight months after operation, good concentration, calyces cupped; D. Pyelogram (3) MAJOR PLASTIC OPERATIONS Here the ureter is deliberately divided and the pelvis resected. The operation used in this series was that described by von Lichtenberg (1929) and demonstrated by him at St. Paul's Hospital in 1931. It consists of resection of the pelvi-ureteric junction and redundant pelvis with re-anastomosis of the ureter over a splint catheter into the lowest part of the new pelvis; a second nephrcstomy tube and a drain down to the junction are essential. In this technique a small cuff of ureter is left projecting into the pelvis, and this cuff has been criticized as being likely to form a valve at the new jurnction (Walters, 1933; Ormond, 1936) . I have seen a mucous valve following it once; it did not preduce complete obstruction, but formed a ring of redundant mucosa just below the pelvi-ureteric junction which prevented a catheter being passed into the pelvis. It was a case of solitary kidney, and as he was getting frequent attacks of pain I re-explored the loin four years after the original operation and did a Foley " Y plasty " operation; he has remained free from pain since nearly four months later, and the kidney now secretes uroselectan at forty-five minutes. In three cases where I have removed the kidney later on account of persistent infection, there has been stenosis at the junction, but no evidence of valve formation. Table IV gives a summary of the results, and further details are given in Table V . Of the five cases in which secondary nephrectomy was performed, four were for persistent infection and one for secondary heimorrhage on the eighth post-operative day.
The results are not so good numerically as those of the other groups, but it inust be remnembered that 550O had a pre-operative infection and that the group includes cases in which the possibility of conservative surgery at all was doubtful. Nevertheless it is felt that the number of advanced cases in which the kidney was restored to a useful function fully justifies the group as a whole. Two of the patients were treated over eight years ago and are still alive and well. One of the factors militating against a successful result has been pre-operative infection, and unless this can be controlled, post-operative stenosis of the junction is liable to occur; its control has been made easier since the advent of the mandelates and of sulphanilamide. Post-operative infection was in some cases difficult to control and usually followed blockage of the catheter3 by blood-clot. I believe that the use of mercurochrome for lavage as advised by Bailey (1936) is advantageous, and I usually give a course of ammonium mandelate or of sulphanilamide soon after operation.
One case will be shown in some detail as it indicates how the normal peristaltic wave down the ureter is gradually re-established; six weeks after operation the ureter was still dilated, but at seven months it was normal and the pyelogram at two and a half years shows that the improvement in the kidney is maintained.
Case report. Female aged 28. Pain in left loin three years; urine sterile. Operation June 1936, inferior vessels crossing in front of ureter, not divided; resection of pelvis and re-implantation of ureter. Catheters came out on fourth day. Two and a half years later no return of symptoms; urine sterile. Throughout the series the excretion urograms give the best indication of the renal function; artificial distension by pyelography frequently reveals that the calyces can still be dilated.
Case P.11 is an infected case in which there was no excretion of uroselectan up to forty-five minutes, but where about half the kidney substance remained. She has come through one normal pregnancy and is now eight months pregnant again.' The kidney is still dilated, but its function is useful:
Case report. Female aged 22. Pain in left loin six years with vomiting; frequency and polyuria. Urine infected with B. coli. Operation March 1936, inferior vessels passing in front of ureter, but not divided; about one-half of kidney substance remaining. Resection of pelvis and re-implantation ot ureter, decapsulation of upper half of kidney. One year seven months later normal pregnancy. Now three years two months later pregnant again, no return of symptoms, urine sterile. 'This pregnancy terminated normally without return of symptoms. In the next case the kidney was removed at autopsy five monzth3 later and shows the actual appearance of a successful case.
Case report (P.25). Male aged 63. Sudden pain in left loin with vomiting. Left kidney enlarged and tender, urine infected with B. proteus ; blood urea 95 mgm. %. Operation
October 1937, resection of left pelvis and re-implantation of ureter. Five months later no further pain on left side, but infection persisted from right side in which there was now a stone. Right nephrectomy was followed by death two days later. The right kidney was grossly infected. Post-mortemf showed acute dilatation of the stomach and myocardial degeneration. The left kidney showed a wide pelvi-ureteric orifice and no signs of inflammation in the pelvis which was contracted.
Where there is a bifid pelvis with two major calyces separated by a long projecting process, a wider margin of pelvis should be left adjoining the kidney; failure to recognize the condition led to an unsatisfactory result in one case.
Where symptoms have been present for many years the calyces become grossly clubbed and they will not return to normal; this may lead to stasis and infection later on; the next case illustrates this point:
Case report (P.18). Female aged 20. Pain and swelling in right side ten years. Operation November 1936, resection of pelvis and re-implantation of ureter; upper polar vessel and normal inferior vessels, neither divided. Two years later no further symptoms, but after two years and one month occasional pain returned. The urine was sterile.
The main causes of failure have been (i) Uncontrolled pre-operative infection. (4) RENNAL SYMPATHECTOMY If it is correct that the primary fault is one of sympathetic over-activity, it shoul(d be possible to cure the earliest cases by sympathetic denervation. Whether the method of stripping the renal pedicle is the best, remains to be seen. The results of this operation in 13 cases are given in Tables VI and I'II The radiological results are not so striking as in the other groups, but generally there is a more contracted systolic appearance of the pelvis on excretion urographv and the smaller pelvic content on instrumental pyelography. Clinically the most striking feature is the abolition of renal pain even on pyelography. In onlv one case the pain recurred after a, btis accident and has persisted for fotir inonths despite a satisfactory radiological appearance. In one the dilatation recurred during pregnancy and necessitated medical induction at eight months. This is a typical case:
Case report (S.8). Female aged 35. Pain in right loin four years and increase(d frequency of micturition. Urine infected with B. coli. Ureteric catheter drainage and lax-age three times with temporary relief; urine sterilized by ammonium mandelate but infection recurred quickly.
Operation August 1937, right renal sympathectomy. One year nine months later no return of pain; urine sterile.
In some cases the urine was sterilized by treatment before operation but the pain remained, an(l in others the infection recurred. The persistence of freedom from urinary infection after operation in the eight cases previously infected is an index of the improvement in kidney function.
The fact of clearing up infection alone may result in an improved radiological appearance.
Where the kidney was low, nephropexy was performed as well as sympathectomy; similar improved radiological results may be obtained by nephropexy alone, but my acquaintance with that operation has led me to decide never to do it without doingf a sympathectomy at the same time. Multiple lesions may confuse the diagnosis of right sided pain, but the exact reproduction of the pain on pyelography is an important feature in the diagnosis of its cause. In one such ease the previous removal of a calculous gall-bladder left the pain unaltered. In another w-here the appendix and gall-bladder were both diseased I removed them at the time of the renal sympathectomy and the result up to six months is satisfactory. The earliest case, operated upon over four years ago has remained well and the urine previously infected with B. coli is now sterile.
COMPARISON WITH OTHER REPORTED SERIES
Quiinby (1927) reported 13 eases of conservative treatment including seven of transplantation of the ureter with success. Von Lichtenberg (1929) reported 47 cases with secondary nephrectomy in 7%O. Walters, Cabot and Priestley (1937) reported 71 cases from the Mayo Clinic w-ith an operative mortality of 2-80%, and secondary nephrectomy in 2100; of the remaining 46, 71-70/ benefited by the operation.
CONC LTSIOXNS
In cases of hydronephrosis unless the kidney is grossly infected or badly (lamaged conservative surgery is applicable. Before operation an attempt should be mntade to control infection in all cases. The exact surgical procedure to be adopted can only be decided at the time of operation but the following appear to be suitable:
In a small hydronephrosis. (a) In the absence of mechanical obstruction, renal symnpathectomy.
Mr. Victor Dix: My conclusions abouit the late resuilts of conservative operations for hydronephrosis are based on sixty cases of hydronephrosis on which I operated before Juily, 1938. Of these sixty cases, thirty-four had radical operations, and t-wenty-six conservative operations, of four different tvpes. It is of the greatest imnportance to include the radical operations performed during the samie period in any assessment of the value of conservative operations. It is only when these are included that we can tell in what proportion of cases the surgeon has elected to take the risk of obtaining a bad result in order to achieve, if possible, a comnplete restoration to normal. It is of little value to save a kidney which will never perform nmore than a smnall fraction of its original function, and it is at least arguiable that nephrectomy is preferable to any operation which does not resuilt in an almost perfect restoration of function. Most of us will agree that nephrectomy has certain obvious advantages, of which perhaps the most important is the assurance that the patient will be cured and that no further operation will be necessary.
I propose to mention operative technique only in so far as it is necessary to make clear exactly what operations I have done, and to show pre-and post-operative pyelograms illustrating the results obtained after each type of operation. The four types of operation I have performed are set out above.
Ligathure and division of louer pole vessels. It is my firm conviction that lower pole vessels can really cause obstruction and hydronephrosis and that they are therefore in many cases a primary and not a secondary factor. As to the technique of the operation of ligature and di-vision of lower pole vessels I should like to emphasize that I do not necessarily make an extensive dissection, if I find an abnormal lower pole vessel wbhich is obviously obstructing the pelvis. It is therefore difficult to see how my resuilts can be due to an involuntary peri-arterial sympathectomy and not in fact to the division of the obstructing vessel. (21) HeIe are two results one with a norinal post-operative pyelogram (figs. 1 and 2), the other with an improved but still abnormal pyelograin (figs. 3 and 4).
IESUILTS OF LIGATURE AND D)IVISION
Excision of pelvis and re-imnlantation of ureter (von Lichtenberg large catheter for drainage (16 F rubber whistle-tip) are attached to the capsule of the kidney by sutures, and also to the skin at their exit froin the wround. I am showing the results of two operations. One is good. The patient has had no syinptoms since the operation, the urine is free from infection and the renal function is normal (figs. 6 and 7). The other is unsatisfactory. The patient is well and free from syimptoms three years after operation but the pyelogram is still grossly abnormal. OCT Conservative procedure and temporary nephrostomy.-The third type of operation I have performed is to combine some conservative procedure writh temporary nephrostomy by the von Lichtenberg technique. The diagram shows how this method of drainage is carried out (fig. 8 ). The catheter used is a 16 F rubber whistle-tip catheter, which is introduce(d by passing a forceps into the pelvis and out through the lower calyx, the catheter being then drawn back into the pelvis and sutured to the capsule of the kidney and finally also to the skin. The procedures which have been carried out in conjunction with temporary nephrostomy are as follows Re-implantation of ulreter into bladder. I have used Sampson's technique which I found in V'oelcker and Wossidlo's " Urologisehe Operationslehre " (Leipzig, 1921) , in two cases. In one the result is good (figs. 9 and 10) and in the other the dilatation of the ureter and pelvis persists, although the patient has had no renal pain and no attacks of fever since the operation.
Two instructive late results. Before making a general summary of my results I should like to report two cases in which chance has enabled me to do pyelograms many years after conservative operations. I am indebted to Sir James WValton for the original notes of the first patient. He operated on her in 1919, when she was 14 years old. There was a hydronephrosis with an abnormal lower pole vessel. He divided the vessel and did a type of plastic operation resembling Finney's gastroduodenostomy. The patient remained w-ell afterwards for fourteen years. She then again began to have pain and after nine months I saw her and carried out an examination of her urinary tract. The pyelogram of 1934 shows a more advanced condition than the 1919 pyelogram, and the kidney which I removed shows little or no sign of the old plastic operation (fig. 11 ).
The other patient was operated on by the late Mr. Frank Kidd in March 1921. The operation performed was division of lower pole vessels, dissection of bands and a plastic procedure. I did an instrumental pyelogram in September 1934 and an excretion pyelogram in December 1938. Both are normal, thirteen and a half and eighteen and three-quarter years respectively after the operation. It is my impression that this exceptional result is due to the division of the vessels and the dissection of bands, and not to the plastic procedure. SUMMARY OF RESULTS I am well satisfied with the results of ligaturing and dividing abnormal vessels and I shall continue to perform this operation whenever it appears to me to be certain that the vessels are the cause of the obstruction.
Excision of the pelvis and re-implantation of the ureter give good results in certain cases, but I am unfortunately unable to say in which cases the result will be perfect and in which it will be satisfactory to the patient, but not necessarily to the surgeon. It is these cases, in which the patient is free from symptoms, perhaps even with some slight improvement of renal function, 'while the pyelogram remains grossly abnormal, which cause me most anxiety. Did I do right not to perform a nephrectomy ? Is not the incompletely emptying kidney, although giving no obvious indication of its defects, still a source of danger to the patient from its increased susceptibility to infection and stone formation ? Considerations such as these must be always before us at the time of operation or otherwise we may be persuaded to perform a technically pleasing operation to preserve an almost useless kidney: and it is in those cases where the hydronephrosis is large and the kidney of little worth that it is easiest to perform the operation, another factor which may turn the scales in favour of a conservative operation when it is already too late.
A minor conservative procedure combined with temporary nephrostomy works ,well and I should like to draw attention particularly to those three cases in which dilatation of the uretero-pelvic junction was carried out. In all of them there was a narrow junction and the urine contained in the pelvis could not be emptied into the ureter by pressure. If the dilatation had not been done it would have been necessary to divide the ureter and re-implant it, and in each case the simpler operation performed gave a good result.
My present intention is to continue to perform conservative operations of all the types I have described, but I must confess that if my work shows any general tendency at all it is a tendency to perform more nephrectomies and fewer conservative operations.
NOTE. In the tables showing my results the figures in brackets refer to the time in years which has elapsed since the operation was done.
The two untraced patients were untraced in May 1939, and the figures refer to the last occasion on which I saw them or carried out an examination.
Mr. Hamilton Bailey: Plastic operations for hydronephrosis. In November 1935 I brought before this Society two cases of hydro-pyonephrosis treated bv resection of the renal pelvis, end-to-end anastomosis over a ureteric catheter, and nephrostomy. Major plastic operations for hydronephrosis were certainly not in vogue in this country at that time. Even to-day the miajority of urologists view these procedures with scepticism. James C. Sargent, in the Joutrnal of Urology, 1937, says " the feeling is quite general that plastic repair of unilateral hydronephrosis is a fuitile and foolish procedure if there is loss of function, if there is considerable distension of the renal pelvis, and, particularly, if infection has occurred ". Cabot, a little earlier, expressed abuindant scepticism regarding ultimate results. He stated that he felt the repair breaks down and results in infection. Professor Marion, a few years ago, stated that all kinds of plastic operations for hydronephrosis were unsatisfactory. I gather from his more recent writings he is changing his views. Our President ended his Ramon Gutierrez lecture by stating that plastic operation for hydronephrosis gives relief for a time only, and where there is no contra-indication that patient is indeed fortunate when nephrectomy is the procedure of choice. Perhaps the miost startling condemnation is that of Frank Hinman, xwho says that in the case of unilateral hydronephrosis, even if the obstruction is removed, plastic operations are (loomiied to failure, for the opposite kidney, having undergone anatomuical hypertrophy, will not release its function.
Withouit wearying you w-ith further quotations from the literature, I think w-e mav take it that the valule of major plastic procedures on advanced cases of hydronephrosis, particularly wihen infection has occurred, are unpopular. One of the main reasons for this unpopularity is that no bulk of evidence of successfiul late results has been brought before this or any other Society. pyelograms in your issue of October 3 show a large pelvis before operation and a small one ' some weeks after operation '. Naturally, soon after operation the pelvis AAill be small, as three-quarters of it have been removed, but will it still be small five or ten years after the operation ? " I still cannot answer this riddle, but I can to-day show pyelograms of the renal pelves of the cases in question three and three-quarter years after the resection (figs. 1 and 2).
During these three and three-quarter years I have treated 64 cases of hydronephrosis and pyonephrosis. Some of these have been too advanced to consider any reconstructive operation. Others have been amenable to relatively minor plastic procedures such as division of small aberrant vessels, renal sympathectomy, and nephropexy. In 30 cases the same major plastic procedure was undertaken. Briefly it consisted of drastic resection of the renal pelvis followed by end-to-end nephro-ureteric anastomosis. The steps of the operation will be made clear by figs. 3, 4, 5, and 6. I have made a great effort to follow-up all the cases with adequate pyelographic studies and renal function tests. This work has been far from easy, for it is difficult to persuade a patient who is perfectly well to undergo cystoscopy, or even excretory pyelography. Some of the patients were at work, and while willing to co-operate, pelvis is resected so as to drastically from the hydronephrotic sac. reduce its capacity.
could only attend when the X-ray department was closed. It should be made to clear up infection before the operation is undertaken, I do not look upon infection as a contra-indication; indeed, in two of my patients, who are now in perfect health, a frank pyonephrosis was present.
The success of the operation depends on a very exact technique. To Professor von Lichtenberg we owe a great deal in this branch of surgery. I am compelled to state, however, that I consider the von Lichtenberg operation to be far less reliable than that illustrated in figs. 3 to 6. By employing the von Lichtenberg technique the extreme inferior part of the pelvis is unlikely to drain completely; there must always be a little pool which invites infection.
In addition to cases of hydronephrosis I have employed the same operation in two examples of a complete cast calculus of the renal pelvis, which would otherwise call for nephrectomy. In one of the cases the stone recurred, and nephrectomy had to be undertaken later. In the other case, which is of comparatively recent origin, the measure appears to have been successful.
As a result of this investigation I feel that those who set their faces steadfastly against these reconstructive operations will at least admit that plastic operations on the renal pelvis are not necessarily doomed to failure. What is proved up to the hilt is that if in a case of unilateral hydronephrosis the obstruction is removed, the opposite kidney having undergone anatomical hypertrophy does release its function.
Further illustrations of cases: see figs. 7 to 1). 
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Since reading this paper I have had three consecutive failures--renal fistula developing and proceeding. In these three cases I altered the technique of the operation slightly and adopted Heitz-Boyer's suggestion of a nephrostomy through the lowrer pole of the kidney. That such a slight modification should make suich a difference between success and failure goes to show that the outcome ancd the future of these operations depend on a meticulous technique.
Mr. W. E. Underwood: In cases of idiopathic or so-called congenital hydronephrosis, though abnormal vessels and other extraneous mechanical factors play a part in the production of the condition, it is essentially a secondary part, the endresults being entirely dependent upon an initial enlargement of the renal pelvis which, by its progressive dilatation, brings these extra factors into play: alone they wTould do nothing in almost 10000 of the cases. There are, however, cases where this enlargement is seen alone, indicating that a hydronephrosis is able to become progressively enlarged without the superadded mechanical factors being brought into plav; such cases may even progress to a stage with complete (lestruction of the renal cortex. Fig. 1 My ideal of conservatism has been to deal with the cases in their earliest phase in the hope of preventing the pelvis going on to those later stages where pyeloplasty is required, or at least to bring about improvement over a considerable period of time, so that pyeloplasty is still retained as a valuable second string should it be later indicated.
Investigation of the pathology of hydronephrosis suggests some deficiency of the neuromuscular mechanisms, so that the stimulus of a full renal pelvis is no longer transformed into adequate co-ordinated movements of emptying; this is in my opinion largely due to a deficiency of nerve endings, which of course cannot be replaced. The question arises as to whether it is in many ways better to have the pelvis and ureter emptying automatically by their own intrinsic co-ordinating mechanism rather than controlled incorrectly by an extrinsic mechanism, provided of course that the resulting emptying is efficient. Thus arises the theory of treatment of hydronephrosis by peri-arterial sympathectomy, but it must be emphasized that the aim is not to relieve pain alone, for this is extremely dangerous unless evidence of improvement in the condition is at the same time shown by decrease in size of the renal pelvis, and improvement in emptying time; in other words, the staqaant renal pelvis or reservoir has to be changed into a flowing channel, or at least in to a CATHTR V f IN   FIG. 2. -The water manometer (x) on the left is open at the top but can be closed by a tap (z); when open the pressure in the renal pelvis is read while contractions may be observed from movement of the meniscus; when closed the menisctis movements are recorded on the drum (on the right). The value of the tap is that it releases undue pressure in the tambour which would tend to damp down the amplitude of the recor(led contractions. smaller reservoir which empties itself completely from time to time rather than retaining residual urine, the sequelae of which are only too well known.
Selection of cases: criteria by which suitable cases are recognized.-(I) Cases with recurrent attacks of renal colic, and those cases where a urinary infection was the first symptom, the investigation of which led to the diagnosis.
(2) Enlargement of the renal pelvis, especially in those cases where there is no superadded mechanical obstruction due to abnormal vessels or changes at the pelviureteral junction. Where there is doubt these superadded factors can be dealt with at operation by whatever means is then indicated.
(3) It is essential that the pelvis must be capable of contracting down from its dilated shape; if this be not possible, sympathectomy is unsuitable, and other forms of treatment become necessary.
A method of testing those cases suitable for treatment.-Using this form of apparatus ( fig. 2) , with the ureteric catheter lying in situ connected to the water manometer (X), the pressure inside the renal pelvis can be noted at a glance, while contractions of the renal pelvis may be observed by movements of the meniscus. These range from . , to 2 cm1. of water in normal circumstances. A graphic record of the movements nmay be miiade by closing the tap (Z) so that the waves of contraction are transmitted to the tambour (Y) and recorded on the drum (WV). The value of the tap is important, otherwise the recorded waves would be unnecessarily damped bv the rise of pressure in this columlln of air when the water in the manometer rose. If there is doubt as to w-hether a case is suitable for sympathectomy, the effect of a spinal ansesthetic is often of value by showing that the pelvis is able to contract regularly, as shown in fig. 3 .
Assessment of end-result8. A simnilar method of examination is of value by showing that the previously inert renal pelvis is now not only able to contract (because it could do so before treatment), but it can now do so regularly of its own free will and accord, a rhythmic emnptying of the renal pelvis being the result. Fig. 3 shows the case you have previously seen tested by the spinal anwsthetic, after treatment by peni-renal sympathectomy.
IiG. 3.-The inert renal pelvis is recorded as a straight line in the upper tracin-, the effect of the spinal anesthetic, is clearly seen by the regular contractions of the pelvis recorded throughout the remainder of the tracing. TIhe spinal anoesthetic reachedI the lev-el of D. 4. '1he lower tracing showvs the same renal pelv-is after a perirenal sympathectomy; the pelx is contracting reguilarly and thuis emptyingy itself of all residuial urine of its ozon accord. (The decrease in size of the pelvis as seen by a pyelogram. is well m--arked in this case.)
Mr. Riches mientioned among hiis criter-ia of success abolition of pain, radiological imlprovement, an(I fuinctional improvement. The assessment of pain and radiological imiprovemient is relatively simple, and these miethods of prodlucingf a graphic record of the end-resuilts of sympathectomy may be of interest to you in assessing fuinctional imiprovemient. The two pyelograiins (figs. 4 and 5) are from the case of a mani, aged __~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~z 22, wh-lo for five vears had had recurrent attacks of left renal colic, lasting three days, recently at intervals of a month, and completely incapacitating him. The fir-st, figy. 4, showAs the intravenouis pyelogram and a pyclometric tracing. This case -was treatedI by symipathectomy of the renal pedicle, and fig. 5 shows the end-result: a, smialler renal pelvis, suiggesting less stagnation, and the reguilar contractions indicating that the urine is being pumped along and so avoiding, stasis. This mnan has remiained perfectly w,Nell for two and a half years, has had no fuirther attacks of pain since the operation : he is now serving as a pilot officer.
Basing, treatment on the theory that there miay be (leficient innervation of the renal pelvis by parasympathetic impuilses rather than necessarily over-action of the sympathetic, it may be of value to leave, if possible, fibres carrying parasyinpathetic impulses to the kidney, for they must of necessity be divided in carrying out a sympathectomny. In view of this, and of the technical operative difficuilties often associated with an arterial sympathectomy, especially in bilateral cases, the valuie )f of a splanchnic neurectomy is worth considering. Should subsequent pyeloplasty be required, the pelvis may be explored in its natural state free from the peripelvic fibrosis uhich follows any renal exploration.
This operation undoubtedly divides all sympathetic fibres passing to the kidney, leaving behind parasympathetic fibres coming, as we think, via the vagus: the fig. 4 after a sympathectomy operation. The decrease in size of the renal pelvis is well shown while the tracing also proves that active contractions are now taking place which will bring about more complete emptying of the pelvis with resulting absence of stasis. operation is not extensive, and seeing that there are only nerve trunks to be divided rather than individual fibres, one can be more certain that all fibres which one sets out to divide are actually divided. The pros and cons of the various type of technique in carrying out this operation are outside the scope of the discussion, but in Proceedings of the Royal Soctety of Medtctne view of its bearing on end-results I bring these observations before you in case they should be of interest, indicating in one way a less complete but perhaps actually more efficient operation than peri-arterial sympathectomy.
FiIG. 6.-The lower tracing shows the condition of the renal pelvis before treatment. Here the effect of straining, or coughing has been used to demonstrate the absence of any mechanical defect before testing the effect of a spinal anesthetic which is recor(led in the upper tracing, this demonstrating the suitability of the case for treatment by some form of denervation operation. Fig. 6 shows a tracing of the hydronephrosis before operation, the result of the spinal anesthetic indicating that the case was suitable for some form of denervation operation. Fig. 7 show,s a tracing of the renal pelvis three weeks after the splanchnic neurectomy, and fig. 8 show-s the last tracing taken recently.
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The President: I wish to emphasize two points about hydronephrosis and conservative operations:
(1) Apart from the local symptoms there is a definite toxaomia from a hydronephrosis, even w-hen it is uninfected.
(2) If the minor calyces are already expanded to any extent before the plastic operation is undertaken, they will continue in this state, and will harbour pools of residual and infected urine subsequently; no further obstruction is added as a result of a plastic operation.
Because of the latter fact nephrectomy stands supreme as the remedy for advanced hydronephrosis. But it is where the disease is bilateral or where it is well developed on one side and shows a tendency to it on the other, that the conservative procedures are necessary. operation. I carried this out on ten cases then abandoned it because I was dissatisfied with the resuilts. I then employed a much simipler procedure w8hich I will -describe later.
Professor voni Lichtenberg performed a plastic operation for hydronephrosis on March 25, 1931, at St. Pauil's Hospital. The patient was a single woman aged 22 wNho had comnplained of pain in the right side for nine years. The urine contained a few puis cells only and B. coli. The pyelograms showed what appeared to be a very suitable case for a plastic operation, a moderately developed pelvic hydronephrosis on the right side ( fig. 1 ). As I provided the case for the operation I have had an opportunity of followNing it up later.
There were two fairly quiick and dramatic results of the operation, one was the iminediate disappearance of the pain in the right side the other wNas that she ceased to menstruate, and when last seen five years after the operation, this fuinction had not yet returned, and although she had then been married for three years no pregnancy had resulted. She had remiained completely free from her pain, but the uirine was OCT..UROL. 3* hazy with pus from a B. coli infection, and the best intravenous urogram which could be obtained mas one which showed in the right renal region, tw^o small areas of opacity each the size of a shilling forty-five minutes after the injection (fig. 2) .
It is a deceptive and interesting fact that disappearance of the pain is a common result of a plastic operation, although the hydronephrosis can be shown to be still present.
The same facts are regularly noted after division of a blood-vessel which is obstructing the ureter. In the latter type of case one can well understand how the division of the blood-vessel improves the drainage; but it cannot cure the hydronephrosis, as the original cause of the dilatation, of which the vaseular obstruction is but a complication, is still present. This conclusion is in accordance with the facts wNhich I brought forward as long ago as 1924 (Brit. J. Suag., 1925 .
It was my experience xx ith the v on Lichtenberg operation that almost invariably there was a prolonged convalescence with an oscillating temperatuire. I came to the conclusion that the pyrexia was duie to an infection wandering slowly through the renal substance. The result of this nuist certainly be a considerable destruction of renal tissue, and probably explains why in all my cases I found renal function strikingly less than before operation wAas carried ouit.
The pyelograms in the next case, a woman aged 33, upon whom I carried ouit the von Lichtenberg operation have a bearing on this point (figs. 3 and 4) for a few months later I was quite unable to get an excretion pyelogram on the affected side, and the instrumental picture shows dilatation of all the calyces, and an appearance in the lower pole suggesting a destruction of tissue. The patient had a three months' convalescence resulting from prolonged pyrexia and a loin fistula. Three years later an attempt at an instrumental pyelogram show"ed a complete obstruction at the pelvi-ureteric junction. At this stage there was no pain, nor had there been since the operation; the left kidney was palpable but not tender and the urine was hazy with pus and B. coli.
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In another case, a girl aged 8, with bilateral congenital hydronephrosis and stone on left side, I operated on the left side only. Six months later the hydronephrosis had returned, the renal fuinction was much reduced, and the pelvi-ureteric junction was obstructed and it wA-as impossible to pass my ureteric catheter through it (figs. 5 and 6). Later I carried out a nephrostomy on the left side with a resulting great improvement in her health; to-dav, at the age of 13. she is well and is quite comfortable with her tube. There has been no occasion to intervene on the right side as there is no evidence of infection in this kidney and no pain.
The next case was a man aged 20 complaining of attacks of right-sided pain for two years. The intravenous pvelogram showed an early hydronephrosis on the right side (fig. 7) , and as the pelvis on the left side tended to be somewhat wider than normal, I thought it would be safer to do a conservative operation on the right kidney. I carried out the von Lichtenberg operation, and the pain disappeared for nearly five years, when it returned. During this period I saw the patient at intervals of seven months, twenty-two months, and five years, when excretion pyelograms were taken. The urine which had been clear before the operation was hazy Mwith pus and B. coli on all these occasions. In the first pyelogram (at seven months) there was evidence of both diminished function and increased dilatation ( fig. 8) ;
but in the second one (twenty-two months, fig. 9 ) there was improvement in both these directions and the dilatation was now about the same as before operation. feature post-operatively to note an absence of pain although hydronephrosis was still present. I performed nephrectomy, after which the patient soon lost his pallor and tiredness; and was conscious of an improvement in his general health.
On examining the kidney after removal it was with the greatest difficulty that I could get a fine probe up the ureter into the pelvis. The ureter was obviously inadequate at the site of the anastomosis. I may remind you that it was part of the technique of the von Lichtenberg operation to leave a small projection of the ureter into the pelvis when the implantation of this structure was made. It was therefore not surprising to find that the ureter opened into the pelvis on a small hillock. There is by no means a marked degree of dilatation of the pelvis and calyces, and it is instructive to note, nevertheless, that it was enough to be associated with considerable ill-health.
The next case looked as though there was some prospect of success but for the development of stones in the kidney subsequently to the plastic operation. The patient was a woman aged 28 who had a stone in the left kidney in association with an early pelvic dilatation, which feature was also to be noted on the right side. It was this latter fact which tempted me to do a plastic operation on the left after removing the stone.
The patient had no symptoms and kept in perfect health for five years after the operation, when after two attacks of left-sided renal colic she passed two small stones. Another attack of left-sided colic and another stone was passed in May 1939. On examining the patient at this stage the urine was hazy with pus. A plain X-ray showed a collection of small stones in the left kidney and the urograms showed that there was a definite further advanced left hydronephrosis than there had been previously to operation. But the patient was apparently in excellent health and felt well. In due course I removed the left kidney with a satisfactory result.
I now carry out a simple plastic operation instead of the von Lichtenberg procedure. It involves a resection of a portion of the pelvis so as to leave this reduced in size and so shaped as to give good dependent drainage. The required amount of pelvic wall is excised along the lower border, and after dilatation of the pelvi-ureteric junction, the pelvis is restored by interrupted catgut, Lembert sutures, and the wound closed with a rubber drain down to the suture line. Care should always be taken in incising the pelvis to see that the incision keeps well short of the pelviureteric junction because of the danger of obstruction at this point from subsequent scar tissue. At the same time I do not take the excision nearer than half an inch to the renal hilum to avoid unnecessary difficulty in placing the sutures.
The following three cases were dealt with by this method, and represent respectively periods of one, two and six years after operation. The cases representing the one and six year periods show continued good function and no increase in dilatation, while the case representing the two-year period, although it shows function to be as good as ever, seems to indicate a very slight tendency to further dilatation.
It is very doubtful if any plastic procedure will ever cure a hydronephrosis as it makes no attempt to treat the original cause, of which we seem to be as completely in the dark as ever! CASE OF SIMIPLE PLASTIC OPERATION WITH RESULT ONE YEAR LATER E. L., female, aged 56. Complained of pain in right loin. Excretion pyelogram ( fig. 11 ) showed a moderate degree of right pelvic hydronephrosis. 17.6.38: Simple plastic operation for hydronephrosis. 8.9.38: No further pain. Excretion pyelogram showed good function and no evidence of hydronephrosis ( fig. 12) . 18.5.39 : No return of pain. Excretion pyelogram showed function not quite so good, but no tendency to return of hydronephrosis ( fig. 13 ). From these observations I have concluded that the simple plastic procedures are better than those which divide the ureter, but that while the original cause of the hydronephrosis remains untreated, w-e still have to cope with the tendency for the disease to be bilateral and even to return on the side which has been operated upon.
In reply Mr. Riches said that he too had experienced difficulty in getting patients to attend for a repetition of these elaborate investigations but considered them essential for a true assessment of results. He thought that Mr. Underwood and Mr. Oldham had approached nearest to the root of the problem under discussion and was particularly impressed and encouraged by the late results of sympathectomy shown by Mr. Oldham. He considered that the aetiology of the bilateral cases was the same as that of the unilateral ones in the absence of mechanical obstruction, namely a neuromuscular defect. All the cases described had been fully investigated and the presence of urethral stricture ruled out.
